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Abstract: 

Abstract of JP80921 93 

PURPOSE: To provide the inhibitor exhibiting strong reversible inhibition action 
on thiol proteases such as cathepsin B, cathepsin L, carpine and papain and 
having bone resorption inhibiting action effective for osteoporosis, etc. 
CONSTITUTION: This inhibitor contains a peptide derivative of formula I 
[R<1> is a 1-6C alkyl substituted with a (substituted)3-6C cycloalkyl or a 
(substituted) aralkyl; R<2> is H, a 1-6C alkyl, a halogen, etc.; R<3> is a 
I-6C alkyl or a (substituted)7-14C aralkyl; X is O, R<4> ON (R<4> is H, 
a 1-6C alkyl, etc.), etc.; Y is H or a 1-6C alkyl] as an active component. An 
example of the derivative is 

(2S)-2-[(S)-benzyloxycarbonylamino-3-phenylpropionylamino]-3-phenyl-1- 
propanal. The derivative can be produced by oxidizing an aminoalcohol of 
formula II and reacting the resultant carbonyl compound with an amino acid 
derivative of formula III in the presence of a condensing agent. Data supplied 
from the esp@cenet database - Worldwide 
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16 



( 1 - C) ©ft£4&#SSjre£*. 

[0 0 4 9] JtEO«a«C*»t*lt^JWtbTtt, 
N, N-/v9D'\^M#y'f5K N, N-* 
;^JKS^7-JK HJX?Mk7SX 

-^DDi?n^-K fcf'Jv'x^Ai^n^-k 
DMSO-^ffrt+lf'JJk a&St^iDMSO-il^ 

y>fl:Kft:4c*M. 7thx x^;m ?;k>- h >*£© 
irh>Si. ^f;kX^*->H. N. N-v*7\>k* 

-7 8-2 0 OWffSUK 

[0 0 5 0J *«WK«*ft^*tt. igPSfctt#iga 
WKa4T*Ct«»T**. *©i8-5*!l»iLTtt. M 



/ Ph 



H 2 N 



A. 



OH 



PhCH 2 OCONH '^COjH 



ttflj) . pHUSgSJ (fl*.i£*MK£fct;tt-©&Mtt 
W . *ttfcfr>l/iAtt©8ft1iMMf! (HAtfTJUa- 
Jk HJftKxXx^S^) . «ffiH 
e-WJv- fUHH (flAtfJHfStt* 

*) . 5feJEfl;JW*SffiH. ffi^©ffigS («A«JB1 2 

[0 0 5 1] *%m\Z%Ztt.G®0&J*&\t, (£A£te 
STf-S^T 1 ~ 1 0 0 0agT*0, CtlS: 1 B 2~3 

[0 0 5 2] «T. *5Mi*IMMI. ££09, IMC 

[0 0 5 3] 
[JUIffi 

IMIM1. (2S) -2 - ( (S) — *>5W:Mr3/* 
;p^x;U75/-3-7xx;p7atf^-x;i/75/) - 
3-7x3- 1 -7n/V-;i/ 

[0 0 5 4] 
[ft 14] 

r 



PhCH 2 OCONH ' CONH 



[0 0 5 5] 7;Pr*>SB«T* (S) -2-73/- 
3-7x-^-l-^D/V-* (0.10 6g, 0.7 
Ommo 1) t (L) -N-^>^*+x*;^-Jl/ 
7x— JU75— > (0. 2 1 0 g, 0.70 mm o 1) 0 
rh7tFP77> (2ml) SSKJd, v^D's+x 
;WMy<5H (0.19 8g, 1. Ommo 1) Of 
K5kHD77> (1ml) ««*«Tbfc. SiTCl 

4 : 1) TJHUfMU (2S) -2- ( (S) 

;i/7^y) -3-7iz;h i -r/n/v-;u (o. 1 



0 4g) 

'HNMRttDCls. 400MHz): 5 1.93(brs, 1H), 2.69(dd, J 
=7.2, 13.7Hz, 1H), 2.75(dd, J=7.7, 13.7Hz, lfl), 2. 
40 96 (dd, 1=8.1, 13.6Hz , IB), 3.04-3. 14 (brm, 1H), 3. 
34-3. 46 (m, 2H), 4. 06 Go, 1H), 4.31(mi 1H), 5.08(s, 
2H), 5.30(brs, 1H), 5.80(brd. 1H), 7.06-7.40(m, 15 
H). 

[0 0 5 6] ###J2. (2S) - 2- ( (S) — 

v*;p*-;u7^ y - 3 -7i-;^d tr^- 
;U73/) -3- (4-tHD+y) 7ir;i,-i-y 

[0 0 5 7] 
Hfcl 5] 



-785- 



17 



H,N A/OH 



(10) 

...^wzw^w,^ C0 2 H 
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PhCH 2 OCONH A coNH A/ ° H 



[0 0 5 8] (S) -2-7^7-3- (4-tHD + 
y) 7x^-l-^0/VHl/ (0.2 2 2 g, 1.3 
mmol), (L) -N-^>i/)Vtt>>1l)V-#-)V7 
xZJl/77^> (0.3 9 7 g, 1.3mmol), yy 
^D^+yMWy<5F (0.3 7 5 g, 1.8mm 
o 1) *ffl^T##«l tl»I«©*frT-CEJ6StfV\ 

(2S) - 2- ( (s) -^>x;i/**v*;u#n;i/7 
^ y - 3 -7x-^n hf^n;i/7^ /) -3- (4- 
k Ho+y) i -:/u/iy-;i/ (0.19 6 

g) t 



r 1 

Q-CH 2 OCONH ^ OQzH 



* X H NMR(CDC1 3 , 200MHz): 6 2. 65-2. 90(m, 2H), 2.95-3 
4.15(m, 2H),3.42(m, 2H), 4.06-3.90(m, 1H), 4. 30-4.4 
6(m, lH),5.00(s, 1H), 5. 98-6. 12 (m, 1H), 6.76(d, J= 
10 8.4Hz, 2H), 6.88(m, 1H), 7.00(d, J=8.4Hz, 2H), 7.1 
5-7. 500b, 10© , 8.57(s, 1H). 
[0 0 5 9] ###13. (2S) -2- ( (S) 

n h ;U7 ^7-3-7 xzj^ 

pk*-;i/7^y) - 3 -7x-;k i -^D/v-;i/ 

[0 0 6 0] 
[ft 16] 

Ph 



Ph 



O-CHjOCONH^ CONH 



Ay on 



[0 0 6 1] (S) - 2-7^7-3-7x-;i/-l- *(m, 1H), 2.76(m, 2D, 2.87-3. 15 (a, 2H), 3.30-3.55 



^D/V^ (l.OOOg, 6.6mmol), (L) 
-N-z/{7U<\*i/)l* h + y^M^7x^l/77 
->(2.0 13g, 6.6mmol) ^i^y^DA 
+ yM;P#y^f^H (1.8 6 9 g, 9.1mmol) 
SfflHTtMW! 1 tR*©*frTTE*Sff K (2 
S) -2- ( (S) -y^DA*y;Mh*y*M- 

;i/7 ^ / - 3 - 7x-;^n tf^-;i/7 ^ y ) -3-7 30 
x-;p-i-yo/v-;Mi.oi5g) £H& e 

*H NMRCCDCh, 200MHz): 5 0. 80-0. 84 (m, 11H), 2.15* 

.OH 



(a, 2H), 3.86(d, J=6.3Hz, 2H), 3.98-4.18(m, 1H), 
4.30(m, 1H), 5.20(m, 1H), 5.95(s, 1H), 7.00-7.40 
(a, 10H). 

[0 0 6 2] ##fl|4. (2S) -2- ( (S) 
□ A+vJU;* h+y^;i/fcjl/7^/ - 3 - 7xr:;uy 
D^^7^y) -3- (4-tHD+y7x^) 

-l-^n^y-^ 

[0 0 6 3] 

Mfci 7] 



H 



Q~ CH 2 OCONH ^ COjH 

>N A/OH 



A^^A/OH 



O" CH 2 OCONH A cokh A/ 0H 



[0 0 6 4] (S) -2-7^y-3- (4-kHn* 
y7x-jl/) -l-T'D/V-Jl/ (0.3 8 3 g, 2.3 
mmol) , (L) -N-y^DA+yjMh+yM 
#-jU7x-jI/7^:z> (0. 6 9 7 g, 2.30mmo 
1) , yy^D^yMMy^ K (0.7 0 9 
g, 3.4mmol) Sffl^T##« 1 tH*OftfrT 
TE&£frK (2S) - 2- ( (S) -S^Q'x+v 

;m h*v*;p^^;u7^y - 3 -7x^;uyntr^-- 

)V7^J) -3- (4-tHD + y7xrW - 1 

P/V-;i/ (0.6 2 1 g) *»fc. 

l HNMR(CDCl 3 , 200MHz): 6 0.90-1. 85(m, 11H), 2.65- 



2.75(m, 2H), 2. 86-3. 15 (m, 2H), 3.40(m, 2H), 3.82 
40 (a, 2H), 3. 90-4. 10 (d, 1H), 4. 25-4. 45 (a, 1H), 5.80 
(a. 1H), 6.73(d, J=8.3Hz, 2H), 6.92(a, 1H), 7.01 
(d, J=8.3Hz, 2H), 7. 13-7. 35(m, 5H), 8.60(brs, 1H). 
[0 0 6 5] ###J5. (2S) -2- ( (S) 
z/)]s**z/X)IX-)17 * y - 3 -7x-J^P k*~ 
;U7^y) - 3- (4-^h + y7xZJM - 1 -^D 

[0 0 6 6] 

Mbi 8] 
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(11) 
OH 



»8B¥8-9 2 1 9 3 
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PhCH 2 OCONH / ^CX)NH / ^ /OH .Ph 



PhCH 2 OCONH ^ CONH 




OMe 



[0 0 6 7]##«2Oft§ft (0.0 8 0 g, 0 18 
mmo 1) <A7-fc:h> (1.0ml) SflKftR* U * 
A (0. 0 2 5 g 0. 1 8 mmo 1) tB^it^^)V 

(0. 0 1 3m 1 0. 2 lmmo 1) tin*, 6 0t:T2 

Sffix?;P (2:1)) TVIHKU (2S) -2- 
( (S) -^>yW+y^M^7^ /-3-7x 
-j^ot:t-;i/7$y) -3 - (4-^h^>7xr 
;» - 1 -yn/t/-ji/ (0.0 3 0 g) £f§&. 



♦ ^ NMR(CDCls, 200MHz): 6 2.74(d, J=7.6Hz, 2H), 3.0 
2(m, 2H), 3.40(m, 2H),3.76(s, 3H), 3.90-4. 10 (m, 1 
H), 4.30-4.50(m, 1H), 5.60(s, 2H), 5. 73-5. 90(m, 1 
20 H), 6.65-6. 86(m, 1H), 6.80(d, J=8.6Hz, 2H), 7.10 
(d, J=8.6Hz, 2H), 7. 15-7. 42 (m, 10H). 
[0 0 6 8] ##0J6. (2 S) -2- ( (S) 

;U7^7) -3- (4-^hty7xr;w - l -yu 

[0 0 6 9] 
[ft 19] 



>Ph 



r 

PhCH 2 OCONH ^ CONH 



OH 



< 



Ph 



OBu 



PhCH 2 OCONH ^ CONH 7 ^ ° H 



[0 0 7 0] ##W2 0ft§« (0.0 8 0 8, 0 18 *H), 3.40(m, 2H), 3.89(t, J=6.5Hz, 2H), 3.95-4.10 



mmo 1) ^^XSS^Vc7^)V (0. 0 2 4m 1 , 0.2 
lmmol) Sffl^T##«5t|BI*(0*frTl?RlSS 
fr^ (2S) - 2- ( (S) -^>^**v#;M* 

-;i/7^y- 3 -7xr.;i/^nt!^-;u7^y) -3- 
(4-yh*^>7x-W - l -?unj-)v (o. o 

4 9g) £#fc e 
*H NMR(CDCh, 200MHz):(5 0.96(t, J=7.3Hz, 3H), 1.48 
On, 2H), 1.75(01, 2H),2.65(m, 2H), 2. 90-3. 10 (m, 2* 

t-BuOCONH^CHO 



30 



(m, 1H), 4.25-4. 45(m, 1H), 5.07(3, 2H), 5.38(m, 1 
H), 5. 90 On, 1H), 6.70(d, J=8.6Hz, 2H), 6.18(d, J= 
8.6Hz, 2H). 7. 10-7. 40 (m, 10H). 
[ 0 0 7 1] ##09 7-1. (3 S) - 3 - (N- 
(1, l-S?^WHht'>**#-*) 7^/) -4 

[0 0 7 2] 
[ft2 0] 



t-BuOCONH 



Mc 



[0 0 7 3] 7JHf>»H»T, (S) - 2- (N- 
(1, l->?/^Hh+^WzW 7^7) -3 
-7x-Jl/-l- , /P/^-^ (0.17 5g, 0.7 0 40 
mmo 1) Ofh7tHP77> (4ml) * 
^U^ftV^^^A-X^UX-x^ (3.0M) mm 
(0.7ml, 2 . 1 mm o 1 ) £ - 7 8 "CTSTF Lfc, 
-7 8t:*>&£HT9 3EMtt#U SKx^Wftffl 

&. «tt&9£U (3S) -3-(N- (1, 1-y 
^^Xh + y*W-W 7S/) -4-7X-JI/- 



2-79 J (0. 1 9 0g) Sftfc. 

! H NMR(CDCh, 200MHz) : <5 1.21(d, 3H), 1.40(s, 9H), 

2. 62-2. 98 (m, 2H), 3. 53-4. 00 (m, 2H), 4. 50-4. 85 (m, 
1H), 7. 05-7. 40 (m, 5H). 

[0 0 7 4] #%fl)7-2. (3S) -3- ( (S) - 

^■x;i/75y) -4-7xx;i/-2-^/-;p 

[0 0 7 5] 
[ft 2 13 
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22 



t-BuOCONH 



X^OH 
Me 



PhCH 2 OCONH ' N CONH 



Ph 



Me 



[0 0 7 6] (3S) - 3-(N- (1, 1-&*?M 
Xh + y^W^7$;) -4-7x^-2-^ 
(0.144g, 0.5mmol) Ol, 

dmi) mmz, £fioi, 4 10 

(8. 0M) &ff (0. 9ml) SftlAfc. MT3 0» 
J«*U jg»£S*U (3S) -3-7^y-4-7 

xx;v-2-:/*/-;pft&ffi (o. l 6 l g) 

fc. 7)l3>mm$LT\ZT, (3 S) -3-757-4 

-7xz;i/-2-^y-;HKl (o.i6ig, o. 

7mmo 1) , (L) - N )],#-)], 
7x^77-> (0.2 7 4 g, 0.9mmolK h 
VX9*)V7$> (0. 0 9 8ml, 0.7mmol) Of 
h7kHo77> (1.5ml) <0**C, vv^D's 
t^M#y-f^H (0.19 8g, l.Ommol) 20 
©fh7tHD77> (0.5ml) ***«Tbfc. 



2 : i) rmmmmv. os) -3 - ( (s) 
^**^*;p#=;u75 y - 3 -7x-^d tr*- 

)V7$J) -4-7x-^-2-^yHM0.0 8 
5g) 

X H NMR(CDCh , 200MHz): 5 0.94(d, J=6.4Hz, 2H), 2.7 
8 (m, 2H), 3.00(d, J=7.0Hz, 2H), 3.70(m, 1H), 3.94 
(m, 1H), 4.35(b, 1H), 5.08(s. 2H), 5.14(m, 1H), 6. 
03(m, 1H), 7.0-7.4(m, 15H). 
MS (m/e): 447(M*+1). 
[0 0 7 7] GAtol. (2S) -2- ( (S) 
i^I^v^Jl/tf^KT ^ / - 3 -7x-J^D bT^-r. 

;ur^y) -3-7x^-i-^t-;i' 

[0 0 7 8] 
Hfc2 2] 



.Ph 



PhCH 2 OCONH ^ CONI1 



A/ OH 



PhCHpCONH CONH^ CHO 



,Ph 



[0079] 7 jiiymwn.T. (2s) - 2- 

( (S) -^>^W+y*MzjI/7^ / - 3 - 7x 30 

/HP (0.2 16g, 0.5mmol) (Dy^DD^? 
>t^.5rJPXJI/**5/H-(l : 1, 0.8ml) CDS 
ai:h'JX^7^> (0.2ml, 1.5mmol) S 

an*, bfuy>x;u*>««# (0.239 

g, 1. 5mmo 1) <DV!?UU*9>Li?*3 L )l'7>)V 
v K ( 1 : 1 . 0.12ml) 0*IK*1|I*&. R 
4 0»m**Ufca, (16ml) £ 

in*., gmx^;i/TJfttHU *x>&, SW*Tifc 
(2S) -2- ( (S) 



u 



^;u7^/-3-7xx;i/^ntf^n;u7^y) -3-7 
xrjh 1 -^D^f-;p (o. 1 7 1 g) 

: H NMR(CDCh , 200MHz) : 6 3.04(d, J=6.6Hz, 4H), 4.4 
Kb, 1H), 4.58(m, lH),5.07(m, 2H), 5. 13-5. 35 (br m, 
Ifi), 6.20-6.40(br d, lfl), 6.90-7.45(m, 15H), 9.45 
(s, IB). 

MS (m/e): 430(MO. 
[0 0 8 0] £dc«|2. (2S) -2- ( (S) -*C> 

;P7^/) -3- (4-kFD+y7xZW - 1 

;i/ 

[0 0 8 1] 
Mfc2 3] 
OH 



PhCH 2 OCONH ^ CONH / ^/ 0H 



,OH 



PhCH 2 OCONH ^ CONH^ CHO 

(2S) - 2- ( (S) (0. 1 9 0g, 0.4 2mmo 1) *5«fctffcf U S>>XJU 

^>S^ (0.2 0 2 g, 1.3mmol) Sffll^ 
50 jEftfll tH«©*frTTE*Sff^ (2S) -2- 



[0 0 8 2] 

*;U#n^7^ y - 3 -7xXJl/^n fcf:*x;i,75 / ) 
-3 - (4-t KD+y7xrjW - 1 -^n/^y-;i/ 



-788- 
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23 24 
( (S) -^>yM+y^M-Jl/7^ / - 3 - 7x * On, 10H), 9.45(s,lH). 
-Jl^aVt-jiys./) -3- y MS Ga/e): 446(M + ). 

i^-l-yp/^ (0.T3 lg) [0 0 8 3] ^^3. (2S) -2- ( (S) — 

! H NMR(CDCh , 200MHz): 6 2.97(d, J=6.5Hz. 2H), 3.0 DA+^M h+v'AM-Jl/T^ / - 3 -7i-j^ 

0-3. 14 (m, 2H), 4.42(m,lfl), 4.55(dd, J=6.5Hz, J=13. u¥*-)l>7$/) - 3 - 7xrik 1 -?urt+-)V 

2Hz), 5.08(s, 2H), 5.25Gn, IK), 6.26(m, 1H), 6.88 [0 0 84] 

(d, J=8.4Hz, 2H), 6.86(d, J=8.4Hz. 2H), 7.12-7.40 * [ft2 4] 

✓Ph .Ph 

O- CH 2 OCONH ^ CONH^V 0H ph 

— O^ CH 2 0C0nh/ ^ CONH^ CHO 

[0 0 8 5] (2S) -2- ( (S) -y^DAtyJI^ 1.57(m, 1H), 3. 06(d, J=6.4Hz, 4H), 3.84(d, J=6.4H 

;* b*isJl)Vi£-)V7^J- 3-7i^D bT*-;V z, 2H), 4.40(m, 1H), 4.59(m, 1H), 5.09(m, 1H), 6.3 

7^/) -3-7i^i/-l-7 p O/V-;i/ (0.3 0 0(m, 1H), 7.00-7.41(m, 10H), 9.46(s, 1H). 

0 g, 0.6 8mmo 1) U MS (m/e): 436(M + ). 

ft (0.3 2 7 g> 2. lmmo 1) ^fflV^T^^Jli [0 0 8 6] £j£0H. (2 S) - 2- ( (S) 

mmo&ftTTRfo&m^ (2S) -2- ( (S) - d's+vmm h+v^;^-;i,7^y-3-7x-;py 
y ^ DA+yiM h+ JW^;V75 7 - 3 - 7 U\Z*~)\,7^/) -3- (4 - M FP*y7x-JH 

)l7a¥>*~)i7Si y) - 3 -7xn;i/- l -7unj~ 20 - 1 -7unj—)i 

-)l> (0. 3 1 1 g) [0 0 8 7] 

T H NMR(CDCh , 400MHz): (5 0.92(m, 4H), 1.18(m, 6H), * [ft 2 5] 



/Ph 



0-ch 2 oconh^conhA/ oh ^ ry 0H 

— 0~ CH 2 OCONH ^ CONhA^CHO 

[0 0 8 8] (2S) -2- ( (S) -v^D^x;!/ *6. 5Hz, 2H), 3.85(m, 2H), 4.34-4. 46(m, Ifl), 4.52-4. 

^ h*is*>)ltf-)l<7*y-3--yx.-)l7u¥*-)\, 30 62(m, 1H), 5. 14-5. 28(m, IB), 6.42(d, J=6.8Hz, 1H), 

7^/) - 3- (4-hFD+y7x-W -l-^D 6.70(d, J=8.4Hz,2H), 6.87(d, J=8.4Hz, 2H), 7.19- 

nj—)V ( 0. 0 5 1 g, 0.1 lmmo 1) &J;tft! 7.34(m, 5H), 9.45(s, 1H). 

U v>7Jl^>$gg#; (0. 1 7 9 g, 1.1 Ommo MS (m/e): 452(M+). 

1) £ffl^T£fi£0ill <hl^^(D^frTTS^^fT^> [0 0 8 9] £/£#15. (2S) -2- ( (S) 

(2S) - 2- ( (S) -isVU^is)],* V^riyfi)]/ is tl )V#-)VT ^ J - 3 - 7x ~)\>~?U M*" 

^^7^y-3-7x-;i/^atf^n;i,7^y) -3 ;i/7^/) -3- (-4-^h+y7x^) - 1 -rfu 

- (4-tFD + y7x-W - I -7art±-)l W—)V 

(0.0 6 6 g) «f|fc. [0 0 9 0] 

1 H NMR(CDC1 3 , 400MHz) : 6 0. 19(m, 4H), 1. 11-1. 30(m, Ut 2 6 ] 

6H)1.57(n, 1H), 2.99(d, J=6.3Hz, 2H), 3.05(d, J= +40 

Ph a OMc 

PhCH 2 OCONH / ^CONH / ^° H v" Ph S*J 



PhCH 2 OCONH ^ CONH^ CHO 



[0 0 9 1] (2S) - 2- ( (S) -*>*J)\,**is 

-3- (4 h*y7xr;w - 1 -7un;-)\, 

( 0. 0 4 2 g, 0. 0 9mmo 1) 4S<ktfhTU v>X 50 



(0.14 5 g, 0. 2 7mmo 1) SfflU 
T^«« 1 tH*©*frTTfiiS*ff (2 S) - 2 

- ( (s) -^>v;^*v*;u^n;i/7^y-3-^ 

x-;U^Dtf^;U7^7) -3- (4-*h*v) 7 
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1 -^un-r-)v (o.o4 5g) *nt£. * [0092] £$«6. (2s) -2- ( (s) 

X H NMR(CDCb , 400MHz):<5 2. 98 On, 2H), 3.04(m, 2H), ^:*^>#Jl/#-;P75 J - 3 - 7x^l/^D tf*— 

3.75(s, 3H), 4.44(m,lH), 4.54(m, 1H), 5.06(s, 2 )V7 ^ J) -3 - (4-yh + y7xr;W 

H), 5.36(10, 1H), 6. 40 (in, 1H), 6.77(d, J=8.6Hz, 2 iMr—fo 

H), 6.94(d, J=8.6Hz, 2H), 7. 10-7. 42 (m, 10H), 9.44 [0 0 9 3] 

(s, 1H). [ft 2 7] 
MS Gn/e): 4610T+1). * 



r 



OBu 



PhCH 2 OCONH ^ CONH^^/ ° H ✓ Ph CX 
PhCH 2 OCONH A CONH^ CHO 

[0 0 9 4] (2S) -2- ( (S) -sOitJlttis ^6.5Hz, 2H), 4.46(m, 1H), 4.53(m, IE), 5.06(s, 2H), 

^;^^7^y-3-7x-JI/^Dtr^n;V7^y) 5.54(br-d, 1H), 6.63(br-d, 1H), 6.76(d, J=8.6Hz, 

-3- (4-^h + y7xZ;W -l-yD/V~;i/ 2H), 6.94(d, J=8.6Hz, 2H), 7. 09-7. 38 On, 10H), 9.45 

( 0. 0 1 7 g, 0.0 3 3mmo 1) ^i^'Jy> (s, Ifl). 

Z)l*>mSg# (0.10 7 g, 0. 6 7mmo 1 ) Srffl [0 0 9 5] £j£«7. (2 S) - 2- ( (S) -"C> 

^TfcdMli fcH*©*#TTE£«frK (2S) - ^*+i/*;i/3p-;W75/-3-7x-;^nbr^ 
2- ( (s) -^>v;u**v*;^-;i/7^y-3- a; ;P7S/) -3- (4-^>yW+y7x-W -1 

7x^Jl/^Ptf^-;i/7^/) -3- (4-7'h+y7 -?Urtj—)\, 
x-;W (0.0 2 3 g) S»fc. [0 0 9 6] 

1 H NMR(CDC1 3 , 400MHz): 6 1.37(t, J=7.3Hz, 3H), 1.4 [ft 2 8] 

7(m, 2H), 1.74(m, 2H), 2.96-3. 18(m, 4H), 3.89(t, J= * 

,OCH 2 Ph 



PhCH 2 OCONH^CONHA/ OH p h jQf 
* PhCHjOCONH^CONH^CHO 



OCH 2 Ph 



[0 0 9 7] (2S) -2- ( (S) -^>v;i/^+v * l H NMR(CDCh, 400MHz) : 6 3.06(m, 2H), 4.47(m, 2H), 

^Jl/#n;l/7^ /) -3-7xZ^ynt!*z;l/7^ 5.01(s, 2H), 4.91-5.16(m, 1H), 6.19(m, 1H), 6.89 

/) -3- I (4-^>^M*y7x^W -l-^D (d, J=8.6Hz, 2H), 7.03(d, J=8.6Hz, 2H), 7.14-7.50 

nj-fr (0. 0 4 1 g, 0. 0 8mmol) , fcfUS? (m, 10H), 9.48(s, 1H). 

>X)Vfc>&Sg# (0. 1 2 1 g, 0. 7 6mmmo MS (m/e): 536(M + ). 

1) Srffl^T, £J&#J1 £^$<£&#TT&ft£frK [0 0 9 8] £j5£0»J8. (2S) -2- ( (S) 

(2S) -2- ( (s) -^yi?)V**is*)Vi£~)V7 i?)i**is*))itf-)i7$;-3-7jL-)i7uv*~ 
^ y - 3-7x-j^d ^^--^7^ /) -3- (4- ;i/7^y) -l-yn/^-^ 

^>yM+y7xrjW (0. 0 [0 0 9 9] 

3 6g) £*§£o *47 [ft 2 9] 

.Ph 

PbCH 2 OCONH ^ CONH'^V' OH .Ph 

PhCHiOCONH^CONHAcHo 

[oioo] (2S) - 2- ( (s) -^>v;i/^-*v k (2S) - ( (s) >?;u:t* v#;m*-jU7 

^;u#n;l/7 ^ / - 3 - 7x n ji/^n tf^r:;i/7 ^ / ) ^ / - 3 -7xzj^d tf^njU7 ^ /) - l --fun 

-\-7unj-)V {l. 0g, 2. 8 0mmol), ±-)V (0. 4 7 3g) t, 

e'Jy>XW>» (2. 2 3 3 g, 14. Omm X H NMR(CDC1 3 , 400MHz):<5 0.88(d, 3H). 3.04(dd, J= 

mol) £fflV>T* Sf&mi tmm<D0kttTr RfoZff 50 7.32, J=13.73Hz, IK, 3.16(m, IB), 4.36(m, IB), 4. 
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(15) &M¥8-9 2 193 

& 28 
46 (m. 1H), 5.09(s, 2H), 5.32(m, IB), 6.31(m,lH), * V)V** : y1i)V#-)\,T* J - 3 -7ir;^D fcf*- 

7.16-7.40(m, 10© , 9.38(s, lfl). ;KT^/) -4-*^- 1 

MS (m/e): 355(M + +1). [0 10 2] 

[0 10 1] £f$,m9. (2S) -2- ( (S) [ft3 0] 

XPh i.Bu 
.»wx 2 w^^ CONH / ^ /OH i-Bu 

^ PhCH 2 OCONH CONH A CHO 

[0 10 3] (2S) -2- ( (S) — *>5>;M-*5/ iflSQH), 3.06(dd, J=7.3Hz, J=13.8Hz, 1H), 3.15(dd, J= 

^;U^n;l/7^y-3-^xr:;i/ynhf^-;l/7^y) 6.3Hz, J=13.8Hz, 1H), 4.38-4.52(m, 2H), 5.10(s, 2 

-4-^9=-;P- 1 -^>^7-;l/ (0. 8 6 7mmo H), 5.35(br-d, 1H), 6.22(br-d, 1H), 7. 16-7. 39(m, 1 

1, 2. 20mmol), fcf U x > X^* OH), 9.39(s, 1H). 

(1. 7 8 7 g, 11. 2mmmo 1) £fflV>T, MS (m/e): 397(M + +1). 

«2tHttO*frTTK*SfrK (2 S) -2- [0 104] 1 0. (2S) -2- ( (S) 

( (s) -^>^;i/^+^*;^^;P7^/-3-7x >> ? ;i/*+v^;^-;i/7^ / - 3 -7x^d tf* 
n;i.yntf*-;i/7^/) -4-*^- l -^>*± ~)17$J) -3-7iz;^t-W+yA 

(0. 8 9 8g) Sftfc. [0 10 5] 

*H NMR(CDCla, 400MHz) : 6 0.89(d, J=5.7Hz, 3H), 0.9 [ft3 1] 

0(d, J=5.5Hz, 3H), 1.27-1. 41(m, 2H), 1.54-L65(m, K20 

y Ph , Ph 



PhCH 2 OCONH ^ CONH^ CHO 

— PhCH 2 OCONH ^ CONH^ CH=NOH 



>Ph .Ph 
[ ^ co\ t h / \ / 



[0 10 6] 1 <Dffr&« (0.0 4 0 g, 0.0 9 *2H), 3.51(m, 1H), 4.40(m, 1H), 4.79(m, 1H), 4.98 

(m, 1H), 5.04(s, 2H), 6.39(m, lfl), 7. 12-7. 37 (m, 15 
H), 10.34(s, lfl). 
30 MS (m/e): 445 (M + ). 

[0 10 7] ^Ml 1. (2S) - 2- ( (S) 

>i/)V**i/ji)V#~)),7 $/-3 -7x -;]/:/ U tf:* 
n;i/7^7) -3- (4-kFP+y7irjW 7^/1 

[0 10 8] 
[^3 2] 



2mmo 1) Or-hyh^uyyy (3ml) 

tFD + y7^>MS (0.0 9 6ml, 0. 
0 9 6mmol) MJ A (0.040 

g) £jQ*fc. KM£ilT6iBItfim 

mxx. smx^T»mu * 
-2- ( (S) -^>^^+v*;^n;i.7^y-3 

-7x-J^P ¥*~)17^S) -3-7x-;^D/t 
t-i^+yA (0.0 3 0 g) =^ifc e 
l HNMR(CDCl 3f 400MHz): 6 2.96(brd, 2H), 3.06(brd, 1 



.ph JSf 



OH 



PhCH 2 OOONH ' x CONH^ x CHO 

— *■ PhCH 2 OCONH ^ CONH^ CH=NOH 



rr 0H 



[0 10 9] ^W20ft&« (0.04 0g, 0.0 9 
Ommo 1) Sffl^T^jBSWl 0tra«OftftTTfi* 

£fr<^ (2S) -2 - ( (s) -^>xJi/^+x*;u 
#-;U7^ / - 3 -7xr:;pyntr^-;i/7^7) -3 
- (4-th f Pty7xz;M yp/^t-W+yA 

(o. o 1 2 g ) zmtc. 

l H NMR(CDCl3, 400MHz): 6 2. 78-3. 13(m, 4H), 5.02(d, 



J=12.5Hz, 1H), 5.07(d, J=12. 5Hz, 1H), 6.11(brd, 1 
H), 6.73(d, J=8.5Hz, 2H), 6.96(d, J=8.5Hz, 2H), 7. 
09(brd, lfl), 7.12-7. 40(m, 10H), 8.61(s, 1H), 10.29 
(brs, 1H). 

MS (m/e): 462(M*+1). 
[0 110] 2. (2S) -2- ( <S) -1 
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29 



30 



:;i/7^/) -3-7i-J^DAt-W*yA-0 * [0111] 
-*^;>x—r;i, * [fc3 3] 

✓Pb * Ph 

PhCHjOCONH^CONH^CHO /Ph 

— PhCHjOCONH^CONH 



X 



Ph 

CH=NOMc 



[0 112] ^J««l©flS'&« (0.0 2 0 g, 0.05 
Ommo 1) &£Zfi* h + y75> (0.0078m 



1 , 0.0 4 8mmo 1 ) 



2$5.09(s, 2H), 5.21-5.32(brd, 1H), 6. 13-6. 22(brd, 1 
H), 7. 05-7. 39 (m, 15H). 
1 Ot^mo 10 MS We): 459(M+). 



*frTT£jE£fr^ (2S) -2« ( (S) -^>v 

7^/) - 3 - 7x-i^DAt-M*yA-0-^ 
^JIX-tJI (0. 0 0 9 g) 

l E NMR(CDCh, 400MHz) : (5 2. 81-2. 89 (m, 2H), 2.96-3. 
04(n, 2H), 3.75(s, 3D, 4.37(m, 1H), 4.73(m, 1H), * 



[0 113] SmWl 3. <2S) -2 - ( (S) -1 
> i?)l>**i'1])Vtf—)V7 ^ J - 3 - 7iZJ^D 
n;i/7^/) -3-7xZJ^D/tt-W+yA-0 

[0 114] 
HK3 4] 



Ph 



PhCH 2 OCONH ^ CONII 



X ra 



CH=NOH 



( 



Ph 



— PhCH 2 OCONH ^ CONH 



X 



Ph 

O 
II 

CH=NOCMc 



[0 115],§««|10©fc§» (0.0 2 5 g, 0.0 

5 6mmol) ©ttft^^l/^ (1ml) i§*8t£*ftb 

6 ft, tfU v> (0.0 0 6 8ml, 0.0 8 4mmo 
1) tat*!!* (0.0 0 5 5ml, 0.0 5 9mmo 
1) fcHn*fc. ^£MT2 2^Wim ft 

Kx^Tramu, sw*. *x earnest 

SSL, (2S) -2- ( (S) -^>5?***3/** 
^xjU7^y-3-7xx;uynt!^x;!/7^/) -3 
- 7 x - J^D A t-;W+ y A - O - 7 1 ^ (0. 
0 2 5 g) £#fco 1 



★ J H NMR(CDCh, 400MHz) :<5 2 . 1 2 (s, 3H), 2.96(m, 2 
H), 3.02(1. 2H), 4.38(m, 1H), 4.87(m, IB), 5. 07(s, 

2H), 5.19(01, 1H), 6.41(brd, 1H), 7.06-7.40(m, 15 
H), 7.57(d, 1H). 
MS We): 488(M + +1). 

[0 116] §*«14. (2S) -2- ( (S) 

x;U7^/) -3-7xZj^DMt-^Xh + '>M 

[0 117] 
[ft3 5] 



PhCH 2 OCONH ^ CONl-K N CHO 



Ph 



X, 



Ph 



Ph 



r 



Ph 



— PhCH 2 OCONH ^ CONH^ CH=NNHC0 2 Et 



[0 1 1 8] GfUmKOitG® (0.0 4 0 g, 0.0 9 
3mmo 1) OD^^y-jl/t* (3 : 1, 2ml) 40 
K, Ih + yMfcJH:H7'y> (0.0 2 5 g, 0. 
2 2mmol) £JnA. SfiT 1 9EIM!#Lfc. 
l:, Xh + yi3Mzj!/tH7y> (0.0 12g, 0. 
1 lmmo 1) (0. 5 m I) £J0A, 6 

»W»*bfc«, S*8Sx5P;i/T»fflU tfffltf-HJ 

(2S) - 2- ( (S) -^>^;^+x^^x;i.7 
^;-3-7x-j^Dt:^i/7^y) - 3 -7xx 
)V7urti— ;pxh+->*;^xji/b K^*/> (o.o 50 



2 lg) Sfffc. 

1 H NMR(CDC1 3 , 400MHz):<5 1.29(t, J=7.1Hz, 3H), 2.8 
8-3.10(m, 4H), 4. 22 (q, J=7.1Hz f 2H), 4. 34-4. 49(m, 1 
H), 4.74(m, 1H), 4. 98-5. 11 (m, lfl), 5.06(s,2H), 5.6 
8(brd, 1H), 7.08(brd, 1H), 7.12-7.38(0, 15H), 9.34 
(brs, lfl). 

MS We): 517W+1). 
[0 119] ^1 5. (2S) -2- ( (S) -y 
tu^i/fr* h*^*JU#X^7 5 J - 3-7xZ;l/ 
7 p Ptf^x;i/7^/) - 3 -7x^p/^t^X h 

[0 12 0] 
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(17) 



31 



Mfc3 6] 



^i¥8-9 2 19 3 



32 



O" CH 2 OCONH A CONH A ch 0 

CH 2 OCONH ' x CONH ^ CH=NNHCX) 2 Ei 



[0 12 1] MM30fc^ (0.04 0 g, 0.0 9 
2mmol) ftffl^T^rtf) 1 4 iH8©*frTTRK 
£frK (2S) -2 - ( (S) -»d^^ i0 

/) - 3 - 7x-;^DMt-;i/x $/^;i/#^t 

F5*/> (0.0 0 9 g) fcftfc. 
! H NMR(CDCIs, 400MHz): (5 0.90(m, 3H), 1.19(m, 4H), 
1.290, J=7.1Hz, 3H),1.68(m, 4H), 2.89(0, 2H), 3. 
03 (m, 2H), 3.77(m, 2H), 3.84(m, 1H), 4.21(q, J=7.1 * 

✓Ph >Ph 



*Hz, 2H), 4.38(m, 1H), 4.74(m, 1H), 5.73(m, IB), 7. 
12-7. 36 On, 10H), 9.98(brs, 1H). 
MS (m/e): 523(M++1). 
[0 12 2] 6. (3S) - 3- ( (S) - 

[0 12 3] 
Ut3 7] 



r 



,OH 



PhCH 2 OCONH A CONH 7 ^ 

Mc / 
— - PbCH 2 OOONH A CQNH 



/Ph 



4 



Ph 
Me 

O 



[0 12 4] (3S) -3 - ( (S) 

*;u#-;i/7^/-3-^x-;^nfcf^-;i/7^y) 
-4-7x-;v-2-y^y-;u (o. o 2 o g, o.o 

4mmo 1) O^^fJl/X^yK (0.2ml) £ 
(0. 0 9 0ml) SfllA, MT2 5 

iSWStfU x*/-;i, (3ml) am*., ^^Jc^ia 

= 2:1) (3S) -3- ( (S) - 

^>^;p^+v*;pjH-;P75 / - 3 -7x3^d tr 

rfr-;U7*/) -r4-7x-JI/-2-t+V^> 

(0.0 0 9 g) fcflfc. 
! H NMR(CDCh, 400MHz): (5 2.03(s, 3H), 2.90-3.09(m, 

4H), 4.35-4.46(m, 1H), 4.72(m, 1H), 5.07(s, 2H), 

& 5 . ft-J^Df7-if B§f£tt 



5.23(m, 1H), 6.4Kb, 1H), 7. 01 (in, 2H), 7.10-7.40 
(m, 13© . 

MS (m/e): 445(M + +1). 
[0 12 5] 

warn i ] f*-;^of7-K BSisttowe 

(Biochemical Journal, 1982, 201, 189.) (CfBS$ 

:t^Att) (DH^ftteteXift (Journal of Biological 
Chemistry, 1984, 256, 12489.) KBftSnfcJSrftlCip 

[0 12 6] 
K5] 





5 o 


mm < i cso) 


(li g/mL) 




m-*;i//W> 








0. 045 


0. 00032 


0.030 




0. 120 


0. 00056 


0. 055 




0. 100 


0. 00132 


0.030 




0.046 


0. 00051 


0. 017 


5 


0.078 


0. 00220 


0. 072 




0.060 


0.00520 


0.630 






0.045 


1.030 


ca f£0H 8 




0.007 


0.021 




0.045 


0.00044 


0.010 
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(18) 




33 








Gf$,mi o 


4. 50 


0. 0213 


2.63 


1 


1. 90 


0.310 


>10 




>100 


0.490 


>10 


Gi&mi 3 


1.80 


0.028 


2.56 


Sf&M 1 4 


2.40 


0.015 


1.27 


SjfcWl 5 


6.40 


0.021 


1.22 


dUMi 6 




0.180 


>10 
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[0 12 7] 

1 6BSE«>&3tt#&*ffttCtt9ffiU PBS(-)TSfc 
*UT3S^&ri6»«!, BGJb, lmL^fcr/l'-h (2 4 
well) T-BiS«L/tf£, " 5 Ca (0.5mCi/nL)*^tf« 
ft! (lmL) ©*T2l$rattjrtggyBUfc. £ e 

[C< 5 Ca£^£fcWgit!J*T-Bi§«tfc. #£iaDffl 

u PTH(->^-7tt. thPTHi-.i 3) mm&zwt, PT 

&1 0 0y 1 #A^;»m$ttfc 45 Ca£il£#-> 
>f U-v-3>*^>^-TSIgL^o #«PBS(-)T?2 
ElttfrU IMigK (lmL) <D*HZ12tifmmmbtc*20 

«W s Ca©ttJHtex 
"Caftffi* (%) = 



#©*©S# 45 Ca (100(tl) £BE#>»^U 



20 -yH^^^-Ti^Lfc. ^IS^^ttDMSOtC 
*ffl5(il*. PTHttPBS(-)ICt^L. 
i o ix l -fe^n^nroiaSffltKiiiAfc. -H#:©ilfi3© 

?fz. ,5 CaCO»W$t-?-0«)$iI%«Tf2i5: c fcOfftilL 
fc. 
CO 1 2 8] 
[ftl] 



10 0 



J&Jft* 4 s C a 0*ltfiE+#a# 4S C a ©ftStffc 



(%) = [ 1 - (Cp - Ct) / (Cp - 
Co) ] X 10 0 
Cp:PTH&flnP© 45 Ca4fcffl$ (%) 
Ct : PTH+ttlfcft£#|< 5 C aftflW (X) 
Co: 3>hn-;KD 45 CaiS:ai$ (%) 
[0 12 9] *-©*g|l£*2t;:*f. 
[0 13 0] 

W 6] *6. #®iRE^«tt 



1 0 



3 9±8 



50 



WE (tig/mL) MHM* (X) 



II' 
£«£W2' 



12' 
14" 
17" 
£fi£0l9" 
£fi£0U 0' 



1 0 
1 0 
5 0 
1 0 
1 0 
1 0 
1 0 



4 2 ±9 

5 1 ± 1 6 
9 9± 1 6 
5 1±3 5 

8 8± 1 4 40 
8 9±3 3 
3 7± 1 

87. ±m^iRmmu^^ 



* PTH©<£ffl»=20ng/mL 
** PTH©ffiffl*=100ng/inL 

[0131] umm 3 . twiimmmi 

ddYTOX (4jHft, It) fcA. B. C©3P (Iff 
5 EE) IC#W\ APfc<fctfCPKttW*«tfi#flS*. B 
PKtt9B*ffitfl«S^R*16Lfc. ^ffifMamCfcfc 
0. C»Kttl 0mg/kg/BO*lt«2, lOTi 

zntz*.-?? mm#-z 1 b i sttttA&*is&. «s 

[0 13 2] 

[ft 2] *H#ift = &fr©*lllttSft©¥l$ffi (m 
g) /#fi (g) 
[0 13 3] 
[87] 



KBP 



±m&m (mg/g) 

£fiS0J 2 0>£tfft £l£09 1 0 ©£&<» 



AP 
BP 
CP 



1.43±0.09 

1.56±0.07" 

1.52±0.06" 



1.37±0. 11 
1.72±0.09' 
1. 48*0.03' 
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35 



(19) 



1#W¥8-9 2 1 9 3 

36 



**P<0. 0 5 
[0 13 4] &_h(D«fc5tC, &m\2T!%t,tltz'<-73- 

[0 13 5] 



(51) Int. CI. 6 MgWftt /tI*3&31#^ FI SUf^mf 

A6 1K 31/27 ACS 
ADD 

A ED 9455-4C 

mmm it ®t <72>fem mm m 

♦«SHIJWWRm*jRKIBl.#6TB12- 2 ^illA*ft«>f ft#m 5 -16- 4 
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